Pharmaceuticals are widely distributed in different applications and also released into the environment. Adsorption of Ciprofloxacin HCl (CIPH) on Porcelinaite was studied at ambient conditions. The adsorption isotherms can be well described using the Freundlich and Temkin equations. The pH of the solution influences significantly the adsorption capacity of Porcelinaite, the adsorption of CIPH increased from the initial pH 1.3 and then decreased over the pH rang of 3.8-9. The adsorption is sensitive to the change in ionic Strength, which indicate that electrostatic attraction is a significant mechanism for sorption process. The enthalpy change (∆H) for the adsorption of CIPH onto Porcelinaite signifies an endothermic adsorption. The ∆G value is negative at all studied temperatures, inferring that, the adsorption of CIPH onto porcelinaite will follow a spontaneous trend. The ∆G value decreased when the temperature increased from 15 o C to 37.5 o C, suggesting increase in adsorption of CIPH with increasing temperature. The positive value of ∆S reflects the affinity of porcelinaite towards drug and also suggests increased randomness at the solid-solution interface.
Introduction
The impact and removal of conventional pollutants, such as persistent organic pollutants was in focus for the last decades and so their behavior is well understood [1] . On the other side very little is known about the behavior of trace pollutants yet, which are present in the environment in extremely low concentrations.
Pharmaceuticals are an example for the variety of man-made trace pollutants that are introduced in surface or subsurface water bodies [2] . Pharmaceuticals have been identified in the environment, including antibiotics, analgesics, psychiatric drugs, and natural and synthetic hormones [3] . Unused human pharmaceuticals may also enter the environment through landfill leachate [4] [5] [6] [7] .
Many types of adsorbents such as kaolin [8, 9] , charcoal [10] , polymers [11] attapuligate [12] and bentonite [13] [14] [15] [16] [17] in adsorption of drug, are recognized in clinical practice and environmental treatment. The safety, high adsorptive capacity, there low density and the high specific surface, have been accepted for a long time, and they account for most of the current uses of clay.
Pharmaceuticals poisoning also has been defined as a condition produced by any substance which when swallowed, inhaled, injected or absorbed precutaneously is capable of causing death, injury, toxic or untoward reactions [18] .
Ciprofloxacin hydrochloride is a synthetic chemotherapeuticantibiotic (1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-7-(1-piperazinyl)-3-quinoline carboxylic acid), Its empirical formula is C17H18FN3O3 and its molecular weight is 331.4 g/mol Fig.1 , Ciprofloxacin hydrochloride is a broad-spectrum antimicrobial agents belonging to the fluoroquinolone group Its mode of action depends upon blocking bacterial DNA replication by binding itself to an enzyme called DNA gyrase, thereby preventing the enzyme's ability to untwist the DNA double helix, which is required for DNA replication [19] .
Fig. (1) Formula of Ciprofloxacin
Hydrochloride.
The adsorption capacity of ciprofloxacin hydrochloride (CIPH) was determined on three types of carbon-based materials: activated carbon (commercial sample), carbon nanotubes (commercial multi-walled carbon nanotubes) and carbon xerogel [20] . also studied adsorption capacities on montmorillonite, rectorite, and illite [21] , charcoal and talc [22] , Chitosan [23] . Various studies have shown that CIPH is susceptible to direct photochemical transformations by exposure to direct ultraviolet (UV) light and by adding photocatalytic reagents such as hydrogen peroxide (H2O2), and titanium dioxide(TiO2), to aqueous solutions [24] .
In this study for the first time we investigate the adsorption of Ciprofloxacin Hydrochloride on the surface of Iraqi porcelinaite. The system variables studied include sorbent dose, contact time, FTIR analysis, initial concentration of the drug, PH, ionic strength and temperature.
Experimental Process Materials and apparatus
The drug employed in this research (Ciprofloxacin Hydrochloride) was obtained from (state company for drug industries and (porcelinaite) employed in this study were obtained from open mine in area of the western desert-Iraq supplied from (The general company for Geological survey and mining), Baghdad, The mineralogical composition of the adsorbent is shown in the 
Methods
Standard solution of Ciprofloxacin Hydrochloride drug made in distilled water by dissolving 1gm of drug in 1000 ml. UV-Visible scanning spectrum has been recorded and wavelength value corresponding to the maximum absorption found to be at (275 nm), this value utilized for measurements of estimation throughout this research. To determine adsorption isotherms for the drug with porcelinaite surface, solution of different concentrations for this drug were prepared by serial dilutions in the range of (2-14 mg/L). Adsorbent surface samples 0.1 g was weighed by using electrical balance. Each sample was then placed in a screw cap bottle and 10 ml of serial drug solution was added to each sample. The bottles were put in thermo stated shaker at different temperature (15, 25 and 37.5 o C). The shaking was continued for a period exceeding the time to attain equilibrium for the adsorbents. The pH of solution was adjusted with HCl and NaOH solutions and ionic strengths (0.2, and 0.4M Sodium Chloride solution). At the end of the adsorption period, the rotation was stopped and the solution was filtered by using Filter paper then centrifuged. The clear supernatants were assayed for drug, spectrophotometrically. The adsorbed amount of the drug was calculated from the concentration in solutions before and after adsorption according to the equation (1) Where Co and Ce are the initial and equilibrium liquid-phase concentrations of drug solution(mg/L), respectively, Qe is equilibrium drug concentration on adsorbent (mg/g), V is the volume of drug solution (L), and W is the mass of clay sample used (g).
The percentage of drug removal was determined using the equation (2) From the Beer's plot for the Ciprofloxacin Hydrochloride drug previously made, the amount of free drug in solution was determined. From the results, the time to attain equilibrium for adsorbent was determined.
Result and Discussion Effect of initial drug concentrations
The adsorption capacity of porcelinaite for CIP was determined at different initial drug concentrations (2 -14 ppm). The results were represented in Fig. (2) show that the drug amount sorbed increase with the increase of drug concentration but the percent of drug removal decrease at high concentration. The increase in adsorption with the increase in CIP concentration is due to the driving force that initial concentration provides to overcome the mass transfer resistance between the aqueous and solid phases. 
Effect of adsorbent dose
The dependence of adsorption of the drug on the amount of porcelinaite was studied by varying the adsorbent dose from 0.05 to 1 g at temperature (37.5 o c) and at their optimal pH, while keeping the volume and concentration of the drug solution constant. The results are given in Table ( 2) and graphically represented in Fig. (3) . The 
Effect of contact time
The equilibrium time is one of the characteristics, defending efficiency in the removal of drug. The effect of contact time and the percent removal of drug form aqueous solution by porcelinaite is shown in the Fig. (4) . It has been observed from the data that over 78.29 % of the adsorption of drug form aqueous solution of porcelinaite was completed within first 5 minutes and equilibrium was reached at 20 minutes. In case of adsorption this was because of rapid diffusion of drug from solution to the external surface of adsorbents where the drug sorbs at the active surface of the adsorption. 
FTIR analysis
The FTIR spectrum obtained 
Effect of pH on adsorption
The pH is one of the important factors in controlling the adsorption of drug on adsorbent. The adsorption of CIPH from 10 mg/L concentration on given adsorbent was studied at pH (1.3, 3.8,5,6,7 and 9). The result shown in Table ( 3) Fig. (7) shows that the adsorption of CIP increased from the initial pH 1.3 and then decreased over the pH rang of 3.8-9.Therefore, In this study we found that pH(1.3 )as the optimum pH. At low pH region the surface of the clay will be largely protonated. The positive ions (H+) provide an electrostatic attraction between the clay surface and the drug molecules leading to maximum adsorption on the other hand, at pH above 1.3 the degree of protonation of The surface of the clay will be less which result in the decrease in diffusion and adsorption thereby due to electrostatic repulsion Furthermore, lower adsorption of the Drug molecules in alkaline medium can be attributed to the competition from excess Hydroxide ions (OH‾) with the drug molecules for the adsorption sites. 
Effect of Ionic Strength
The increase in the amount of adsorbate with increase in the ionic strength of electrolyte.
(NaCl) for the adsorbent CIPH Table (4) and Fig. (8) indicate that the adsorption is sensitive to the change in ionic Strength, which indicate that electrostatic attraction is a significant mechanism for sorption process. The increase in adsorption with ionic strength may be due to the Compression of the thickness of the diffused double layer. Such compression may help the sorbent particle and sorbate species to approach each other more closely, by then the attractive forces become significant, leading to increased adsorption. These results indicate that electrostatic attraction plays a significant role in the removal of CIP. 
Isotherms study
The adsorption isotherm indicates how the adsorbed molecules distribute between the liquid phase and the solid phase when the adsorption process reaches an equilibrium state. The analysis of the isotherm data by fitting them to different isotherm models is an important step in finding a suitable model that can be used for design purpose. The adsorption capacity of this system was investigated with Freundlich and Temkin adsorption isotherms. The drug sorption isotherm followed the Freundlich model, as shown in Fig. (9) . The relation between the drug uptake capacity Qe (mg/g) of adsorbent and the residual drug concentration Ce (mg/L) at equilibrium is given by Where the intercept, log KF, is a measure of adsorbent capacity, and the slope 1/n is the sorption intensity.
The Temkin isotherm (25) 
Effect of temperature
The effect of temperature was investigated at three different temperatures (15, 25 and 37.5 o C). In present investigations, the amount of adsorption of Ciprofloxacin Hydrochloride increased with temperature increase from 15 to 37.5 0 C Fig. (11) . Most of the adsorption processes are reported to be exothermic in nature, but present study has been found to be an example of endothermic adsorption. Where R is universal gas constant (8.314 J. mole -1 .K -1 ) and T is absolute temperature in Kelvin. Gibb's free energy change ∆G is calculated using K0. The equilibrium constant Kocan be defined as: ................................. (8) The estimated thermodynamic parameter such as ∆H,∆S and ∆G and equilibrium constants at each temperature are summarized in Table ( 6) . The enthalpy change (∆H) for the adsorption of CIPH onto Porcelinaite signifies an endothermic adsorption. The ∆G value is negative at all studied temperatures, inferring that, the adsorption of CIPH onto Porcelinaite will follow a spontaneous trend. The ∆G value decreased when the temperature increased from 15 o C to 37.5 o C, suggesting increase in adsorption of CIPH with increasing temperature [17] . The positive value of ∆S reflects the affinity of Porcelinaite towards drug and also suggests increased randomness at the solid-solution interface. 
Conclusion
Following conclusions are drawn from above discussed results:
Porcelinaite has a good adsorption capacity at 37.5 o C for the adsorption of CIPH, the percent of drug removal decrease at high concentration, equilibrium time for the adsorption of CIPH on porcelinaite from aqueous solutions is estimated 20 minute also the maximum adsorption of CIPH took place in the pH 1.3, the maximum removal of drug 84.716 % at 10 mg/L concentration was obtained with 0.1 g of Porcelinaite, The increase in the amount of adsorbate with increase in the ionic strength and the adsorption process of CIPH can be described by Freundlich and Temkin isotherm model. 
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